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HELICITY DISSIPATION IN THE PLASMA EDGE

R. A. Nehel

Los Alamos National Laboratory

It has recently been suggested! that the cause of the increased loop voltage
observed 1n certain RFP experiments is helicity dissipation in the highly resistive
edge plasima region. The simple explanation for this phenomena, roughly put. is that
the “RFP dynamo” “works harder™ in the highly resistive edge to maintain .J;, H in
this region. Heuce, the helicity dissipation term, [ nJ- Bdv, scales like the resistivity
and the size of the plasma edge region. The net result is, of course, that the loop
voltage mcreases.

in order to test the conjecture, we have done some 3-D MHI) simulations
including a resistive edge region. Preliminary results indicate that helicity dissipation
i this edge region is small compared to dissipation in the plasma interior. The
loop voltage required to reach a particular current level is essentially unaffected; the
principle effect heing chat the amount of toroidal field reversal ~~hieved is reduced.

The simulations were done with a 3 1) nonlinear, 0 (9 resistive MHI) code. The
Lundquist munber tor the simulations was 8 109, Resistivity was increased hy
factor of 100 i the edge region. Figures 1 a, b, and ¢ show the final evolved 1., (),
oo trio N and qe) profiles respectively fora typieal case with o 100 resictive edee
repion. Note that the curvent diffuses frony the high resistance region, as i illnrage !
by the \oe) profile Figures 2a and b compare the rate of helicity dissipation e the
plasma core with the dissipation in the edge Note that the dissipation i the edee
starts at a large value tdue to the nptiad conditions hat papidly decreases taa fos
leevee]

These tesulte cre not particaliaely carprane since at s well doomented tha

the MHD dinvers fon the REP dyonoamo are interaal om0 kinks.? * These podes



stability characteristics (and hence their relative nonlinear amplitudes) are largely

affected by d\/dr in the plasma interior. Consequently, increasing the resistivity in

the edge has little effect on their behavior and hence does not entice the dynamo to

“work harder” in the edge region.
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Fig. 1. Final evolved profiles for a) Be, (7). b) B. . (r). ¢) A(r) and d) q(r).

Fig. 2. Helicity consumption rate a) in the plasma core and b) in the plasima edge.
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